###### Strengths and limitations of this study

-   Large nationally representative samples.

-   Thirty-year time series with the timing of the study, sampling and data collection method similar throughout the study period.

-   Possible measurement bias due to self-reported indicators.

-   The response rate declined over the years from 83% in 1983 to 38% in 2013.

-   The use of real income that accounts for the effects of inflation.

Introduction {#s1}
============

At the population level, the price of alcohol is known to be a key determinant of alcohol drinking intensity.[@R1] [@R2] It can be assumed that affordability is even more important in adolescence since their purchasing power is significantly lower than in adulthood. In the quest for determinants of adolescent drinking,[@R3] it may thus be useful to look at the issue of alcohol affordability among teenagers. In fact, changes over time in adolescent disposable income have been shown to be associated with adolescent drinking trends.[@R4] While population income changes tend to be relatively slow, changes in adolescent income follow a different logic.[@R5] Furthermore, drinking large amounts of alcohol until drunk seems more affected by so-called period effects (eg, macroeconomic changes, alcohol price changes) than drinking small amounts.[@R6]

The proportion of Finnish 14-year-olds reporting that they do not drink alcoholic beverages decreased from 60% in the early 1980s to around 30% in 1997--1999, but increased again to over 60% in 2013.[@R7] At the other end of the drinking pattern spectrum, the proportion of 14-year-olds drinking until drunk at least once a week has stayed between 0% and 2% during the 30-year period from 1983 to 2013. The most notable changes have been observed in the proportion of 14-year-olds drinking until drunk at least once a month. Both in the early 1980s and early 2010s, around 5% of 14-year-old girls and boys drank until drunk at least monthly. However, in the peak year of 1999, 16% of girls and 11% of boys reported drinking until drunk at least once a month.[@R8] Similar findings on recent decreases in adolescent drinking have been observed in the UK,[@R9] the USA,[@R10] Sweden,[@R11] Australia[@R12] and many other high-income countries.[@R13]

While several factors associated with adolescent alcohol initiation have been studied,[@R14] [@R15] adolescent disposable income has received little research interest, although it potentially has significant implications for substance use. Recently, the Institute of Alcohol Studies in the UK explored potential explanations for declining youth drinking and wound up focusing heavily on affordability.[@R16] Even though the legal alcohol purchase age is 18 years in Finland, adolescents widely report that it is easy to purchase alcoholic beverages.[@R17] [@R18] In addition, the underaged have the option of asking older friends to purchase the beverages using their money.

Adolescents\' disposable income in western countries is typically received as allowances, gifts from parents and relatives, or from household work and external part-time work.[@R5] [@R19] [@R20] In the USA in 1997, around half of those aged 14--15 years were employed at least part time.[@R21] In the Nordic countries, a survey by Danske Bank in 2012 reported that 19% of those aged 15--17 years earned money from work outside the family.[@R22] Very few studies have analysed income among young people who still live at home or the sociodemographic determinants affecting income.[@R19] [@R20] Macro-level determinants include changes in the national economy and in cultural norms. In an economic downturn, teenagers find it harder to get part-time jobs because of the higher level of general unemployment.[@R23] [@R24] Micro-level determinants include age, gender, family type, place of residence, income and the socioeconomic status of the family.[@R25] Interestingly, adolescents from disadvantaged backgrounds may have more money at their own disposal than young people from better-off families.[@R20] [@R26] In Finland, adolescents from single-parent families seem to have significantly higher income than those from nuclear families when adjusting for other family socioeconomic indicators.[@R5]

In Finland, the disposable income of 14-year-olds has generally increased from around €6 in 1983 to €12 per week in 2013, with a slight decrease in the early 1990s associated with an economic depression[@R25] (figures were adjusted for money value changes). In the 1980s, boys aged 14 years had roughly 5% more money at their disposal than same-aged girls, but this gender gap widened to around 10% in the 2010s. In fact, studies have suggested that gender is more significant in explaining teenagers\' incomes than socioeconomic indicators like family background or place of residence.[@R5] [@R27]

Family background may play an important role in alcohol drinking and disposable income among adolescents. More drinking among adolescents from families with less educated parents has been identified;[@R4] [@R28] however, an opposing observation has been reported.[@R29] No differences in disposable income among Finnish 14-year-olds by parental education or professional status were observed in a recent study.[@R25] All in all, it seems that when studying the drinking and income of 14-year-olds, family background must be taken into account.

Since 14-year-olds receive their income mainly from their parents, income may serve as a way to control their offsprings\' drinking. More insight into how disposable income affects adolescent drinking can be obtained by looking at adolescent drinking pattern developments over a period of time, and relating the trends to changes in adolescent income. The current paper examines associations between alcohol drinking and income among Finns aged 14 years in a 30-year period from 1983 to 2013. Since previous research[@R30] [@R31] has shown that, in addition to drinking alcoholic beverages per se, drinking until drunk is a significant determinant of problems among adolescents, the whole spectrum of drinking from abstinence to weekly drunkenness is analysed here.

Methods {#s2}
=======

The study data were derived from a nationwide monitoring system of adolescent health behaviours in Finland, the Adolescent Health and Lifestyle Survey (AHLS).[@R7] [@R8] Self-administered questionnaires were mailed to mutually independent, nationally representative samples of teenagers; for the current study, we selected those aged 14 years, as previous research has indicated that changes in drinking patterns have been largest in this age group.[@R6] Two or, recently, three reinquiries were sent to non-respondents. In addition to the paper questionnaire, a digital version was available on the internet in 2009, 2011 and 2013. Samples were obtained from the National Population Register Center and were based on particular dates of birth, so that all Finns born on the sample days were included.

All procedures performed in the study were in accordance with the ethical standards of the institutional research committees and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The survey series originated from 1977 and extends to the year 2013. Each data collection year, the study plan and data collection procedure were reviewed by ethics committees. In the early years, the Ethics Committees of the Department of Public Health at the University of Helsinki and the Pirkanmaa Hospital District, Finland, approved the study protocol. Recently, the Ethics Committee of the Tampere region (Finland) approved the study protocol: filling in the questionnaire was considered as adolescents\' consent to participate. No parental consent was requested. In case the respondent\'s parents wished to inspect the questionnaire, the respondent was instructed to present the questionnaire to his/her parents before answering the questions.

The mean age of respondents was 14.6 years. Data were collected from February to April every other year. The timing of the study, sampling and data collection method were similar throughout the study period. Sample sizes varied; the numbers of respondents ranged from 3105 in 1989 to 8390 in 1997, while response rates varied from 83% in 1983 to 47% in 2011 and 38% in 2013.[@R7] The response rates were higher among girls. Altogether, 15 761 boys and 18 010 girls responded to the surveys.

The questionnaire consisted of 12 pages each year. The majority of the questions remained unchanged throughout the years. The frequency of alcohol use was investigated with the question 'How often do you use alcohol? Try to include also those times you consumed only small amounts of alcohol'. The alternatives were 'daily', 'a few times a week', 'once a week', 'a few times a month', 'about once a month', 'about once in 2 months', '3--4 times a year', 'once a year or less frequently', 'I do not use alcohol'. Drunkenness was measured with the question 'How often do you use alcohol until you are really drunk?' The alternatives were 'once a week or more often', 'once or twice a month', 'less frequently', 'never'. Using these two questions, an indicator for drinking patterns was constructed: non-drinker, drinks only small amounts, drinks until drunk occasionally, drinks until drunk at least once a month, drinks until drunk at least once a week. The measures for drunkenness have been found to be reasonably reliable and valid.[@R32] [@R33] The question on weekly disposable income, 'How much money do you have, on average, at your disposal per week (not including housing, food and clothing expenses)?', was kept exactly the same throughout the years. The response categories, however, were changed to reflect changes in monetary value and the adoption of the euro in 2002. The responses were transformed into 2013 euro using the cost-of-living index provided by Statistics Finland.

The yearly distributions of all the variables are shown in [table 1](#BMJOPEN2016013994TB1){ref-type="table"}. The proportion of items missing data in the outcome variable (drinking style) was 1.7% while 2.8% of the responses were missing for the main explanatory variable (disposable income). Between 1% and 3% of the information was missing in the other explanatory variables, but ranged from 4% to 11% by study year in the case of the father\'s education. In the regression models, the ORs for the group with missing data on father\'s education most resembled the group with lowest education. Individuals with missing data on any of the indicators were excluded from the models. The effective sample sizes were 13 543 for boys and 15 731 for girls, 87% of the survey response.

###### 

Distributions of all variables used in the study by the year of data collection

                                                   1983   1985   1987   1989   1991   1993   1995   1997   1999   2001   2003   2005   2007   2009   2011   2013
  ------------------------------------------- ---- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------
  Gender                                                                                                                                                    
   Boys                                       \%   48     48     48     47     46     46     46     45     47     45     45     42     41     42     40     45
   Girls                                      \%   52     52     52     53     54     54     54     55     53     55     55     58     59     58     60     55
  Alcohol use                                                                                                                                               
   Drunk weekly                               \%   0      0      1      1      1      1      1      2      2      1      1      1      1      0      0      0
   Drunk monthly                              \%   4      3      5      7      8      10     8      11     11     9      6      5      4      5      3      2
   Drunk occasionally                         \%   17     13     19     20     20     22     23     25     23     21     18     16     13     15     14     10
   Drinks but not until drunk                 \%   28     25     27     26     30     28     31     28     31     29     30     26     22     27     21     21
   Does not drink                             \%   50     58     46     45     39     38     36     33     32     35     43     50     60     53     61     66
   Missing                                    \%   1      1      2      1      1      2      1      1      2      5      3      3      0      1      1      0
  Weekly disposable income                                                                                                                                  
   €17 or more                                \%   2      4      7      4      5      4      5      6      8      7      11     9      13     16     21     20
   €10--€16                                   \%   5      6      12     9      13     11     12     13     13     14     19     17     20     25     27     27
   €7--€9                                     \%   11     17     18     16     19     18     17     18     19     18     14     12     12     12     13     11
   €5--€6                                     \%   24     30     30     22     24     22     21     23     21     19     26     28     26     22     19     19
   €3--€4                                     \%   34     26     20     26     21     24     24     22     22     20     17     18     15     12     11     8
   €2 or less (reference)                     \%   23     16     10     20     16     19     18     17     16     15     12     15     13     9      7      10
   Missing                                    \%   1      2      4      2      2      2      2      1      2      7      2      2      2      4      4      6
  Place of residence                                                                                                                                        
   Metropolitan area                          \%   10     10     9      11     10     9      11     11     10     14     16     16     16     15     16     14
   Cities                                     \%   17     16     17     16     15     15     15     16     16     16     15     15     15     15     14     18
   Towns                                      \%   27     27     33     29     33     32     35     35     33     31     32     33     31     33     34     32
   Villages                                   \%   27     28     26     26     26     26     22     23     24     20     21     20     22     20     19     20
   Rural areas                                \%   19     17     14     16     15     16     16     15     15     15     15     15     16     16     16     15
   Missing                                    \%   0      2      1      1      2      2      1      1      2      4      2      2      1      1      1      2
  Father\'s/guardian\'s education                                                                                                                           
   Basic                                      \%   78     72     70     65     63     61     56     57     59     54     57     51     54     45     52     48
   Secondary                                  \%   12     13     12     13     15     17     18     15     13     13     12     14     12     11     12     11
   Tertiary                                   \%   10     11     13     16     17     18     20     23     21     23     25     28     33     41     37     40
   Missing                                    \%   0      4      5      6      5      5      6      5      6      11     5      7      0      2      0      1
  Father\'s/guardian\'s professional status                                                                                                                 
   Upper white collar                         \%   15     16     18     21     22     22     24     24     34     36     33     34     36     39     40     43
   Lower white collar                         \%   25     25     27     27     27     29     29     29     22     20     24     25     23     23     16     17
   Agriculture and forestry                   \%   13     11     10     9      9      7      6      6      7      6      6      6      6      4      6      6
   Blue collar                                \%   46     46     43     42     39     40     37     38     35     35     34     32     32     31     36     31
   Missing                                    \%   1      2      2      2      4      2      3      2      3      3      2      2      3      3      2      4
  Family structure                                                                                                                                          
   Nuclear family                             \%   80     79     78     79     77     77     76     75     74     73     75     74     76     76     79     78
   Non-nuclear family                         \%   19     20     21     20     23     22     24     24     25     24     24     25     23     24     21     21
   Missing                                    \%   1      0      1      0      0      1      0      1      1      3      1      1      0      1      0      1
   *Total*                                    N    3721   3353   8113   3105   7634   8189   8382   8390   8219   7292   6761   6503   5840   5516   4566   3535

Separate multinomial regression models were constructed for the genders to predict the five-category drinking pattern indicator; abstinence was used as the reference category. Study year and quadratic study year terms were used as continuous explanatory variables accounting for time trends. The income variable contained six categories and the lowest category (€2 per week or less) served as the reference category. Interaction terms between income and time variables were also entered into the models to study possible differential changes in time by income categories. In the next step, family background variables were entered into the models. In order to study the interaction between income and time further, the strength of the association was studied by cross-tabulating income with the drinking pattern variable separately for each study year. A γ coefficient[@R34] with 95% CIs is shown for these associations for each year. Next, a simple regression of the γ coefficient on survey year was performed. The γ coefficient is an overall measure of association between two ordinal variables, and can be interpreted much like the ordinary linear correlation coefficient.

A set of potential confounders was included in regression models. The family structure is an indicator of whether or not the respondent currently lives with his or her parents (nuclear family vs non-nuclear family). The place of residence is a combined indicator bringing together sample-based (population registry) and self-reported information (metropolitan areas/cities/towns/villages/rural areas). Self-reported data on the father\'s or guardian\'s education was classified into basic (9 years or less), secondary (9--12 years) and tertiary (over 12 years). The father\'s or guardian\'s professional status was coded from open-ended responses:[@R35] upper white collar, lower white collar, agriculture and forestry, blue collar.

Finally, we conducted two separate sensitivity analyses: one for investigating the sensitivity of the γ coefficient to the changes in the income distribution and the second for assessing the sensitivity of the model to alcohol price changes. In the first analysis, we aggregated the lowest and highest income categories so that, in each study year, the lowest and highest income category included as close to 20% of the total number of respondents as possible. In the second analysis, the yearly real price indices of alcoholic beverages, which were available for the year 2000 onwards, were added as covariates into the models. When testing for the role of alcohol price changes, we first ran gender-specific models with years 2001--2013 without the price indices, and then compared the corresponding models with the indices added. IBM SPSS Statistics software was used for the analyses.

Results {#s3}
=======

Alcohol drinking and drunkenness increased among both girls and boys in all income groups from 1983 to the late 1990s, after which it decreased ([figure 1](#BMJOPEN2016013994F1){ref-type="fig"}). Weekly drunkenness in the lowest income group (€2 per week or less) was non-existent throughout the period 1983--2013 and monthly drunkenness was rare. In the highest income group (€17 or more per week), around 40% of girls and boys drank until drunk at least occasionally in the study period of 1983 until the late 1990s, after which drunkenness decreased considerably. The proportion of 14-year-olds who drank alcoholic beverages but never until drunk stayed largely unchanged throughout the study period.

![Estimated alcohol drinking (weekly drunkenness, monthly drunkenness, occasional drunkenness, drinking but not until drunk, does not drink) probabilities among 14-year-olds in the period 1983--2013 in the lowest income group (€0--€2/week), the most common income group (€5--€6/week) and the highest income group (€17 or more/week).](bmjopen-2016-013994f01){#BMJOPEN2016013994F1}

Both time and quadratic time were statistically significant predictors in the model when predicting monthly drunkenness, occasional drunkenness and drinking of small amounts of alcoholic beverages; non-drinkers formed the reference group ([table 2](#BMJOPEN2016013994TB2){ref-type="table"}). Weekly disposable income predicted drunkenness and drinking only small amounts in a consistent manner: the higher the income, the higher the odds were for drinking. The interactions between money and time, and money and quadratic time were both statistically significant. This reflects the presence of non-monotonic time trends. Model-based estimated cumulative proportions (probabilities) for drinking patterns over time are displayed in [figure 1](#BMJOPEN2016013994F1){ref-type="fig"}.

###### 

Multinomial logistic regression models for 14-year-old boys\' and girls\' drinking patterns.

  Boys                                        Drunk weekly                Drunk monthly              Drunk occasionally        Drinks but not until drunk
  ------------------------------------------- --------------------------- -------------------------- ------------------------- ----------------------------
  Weekly disposable money                                                                                                      
   €17 or more                                **14.58 (6.82 to 31.17)**   **9.01 (6.25 to 12.97)**   **3.47 (2.80 to 4.30)**   **1.95 (1.64 to 2.33)**
   €10--€16                                   **10.84 (5.22 to 22.49)**   **7.79 (5.54 to 10.94)**   **3.62 (3.01 to 4.37)**   **1.90 (1.63 to 2.22)**
   €7--€9                                     **4.75 (2.21 to 10.18)**    **5.45 (3.88 to 7.66)**    **3.10 (2.58 to 3.71)**   **1.99 (1.72 to 2.30)**
   €5--€6                                     1.96 (0.88 to 4.37)         **3.19 (2.28 to 4.47)**    **2.22 (1.87 to 2.64)**   **1.56 (1.37 to 1.78)**
   €3--€4                                     0.60 (0.21 to 1.68)         **1.90 (1.33 to 2.73)**    **1.65 (1.38 to 1.97)**   **1.37 (1.19 to 1.57)**
   €2 or less (reference)                     1                           1                          1                         1
  Place of residence                                                                                                           
   Metropolitan area                          1.27 (0.63 to 2.59)         1.09 (0.78 to 1.52)        1.13 (0.92 to 1.37)       1.00 (0.85 to 1.18)
   Cities                                     0.71 (0.35 to 1.43)         1.00 (0.74 to 1.35)        0.84 (0.69 to 1.01)       **0.84 (0.72 to 0.97)**
   Towns                                      1.00 (0.54 to 1.85)         1.19 (0.91 to 1.55)        0.97 (0.83 to 1.14)       **0.85 (0.75 to 0.97)**
   Villages                                   1.38 0.74 to 2.59           1.13 (0.85 to 1.50)        1.06 (0.90 to 1.25)       0.97 (0.85 to 1.12)
   Rural area (reference)                     1                           1                          1                         1
  Father\'s/guardian\'s education                                                                                              
   Basic                                      0.75 (0.45 to 1.26)         1.38 (0.97 to 1.96)        1.14 (0.99 to 1.32)       0.94 (0.83 to 1.06)
   Secondary                                  0.51 (0.26 to 1.00)         **1.28 (1.01 to 1.62)**    0.87 (0.73 to 1.04)       0.96 (0.83 to 1.10)
   Tertiary (reference)                       1                           1                          1                         1
  Father\'s/guardian\'s professional status                                                                                    
   Upper white collar                         **0.44 (0.25 to 0.79)**     0.94 (0.74 to 1.18)        0.92 (0.80 to 1.06)       1.04 (0.92 to 1.18)
   Lower white collar                         1.02 (0.67 to 1.56)         1.03 (0.84 to 1.25)        1.03 (0.91 to 1.17)       1.05 (0.94 to 1.17)
   Agriculture and forestry                   0.51 (0.19 to 1.35)         0.90 (0.62 to 1.30)        0.96 (0.77 to 1.19)       1.07 (0.89 to 1.27)
   Blue collar (reference)                    1                           1                          1                         1
  Family structure                                                                                                             
   In a nuclear family                        **0.38 (0.26 to 0.56)**     **0.47 (0.39 to 0.56)**    **0.63 (0.55 to 0.70)**   **0.86 (0.77 to 0.95)**
   Not in a nuclear family (reference)        1                           1                          1                         1
  Girls                                       Drunk weekly                Drunk monthly              Drunk occasionally        Drinks but not until drunk
  OR 95% CI                                   OR 95% CI                   OR 95% CI                  OR 95% CI                 
  Weekly disposable money                                                                                                      
   €17 or more                                **14.17 (7.06 to 28.48)**   **6.63 (5.01 to 8.78)**    **4.13 (3.38 to 5.05)**   **2.37 (1.99 to 2.84)**
   €10--€16                                   **9.71 (5.12 to 18.42)**    **5.10 (4.02 to 6.47)**    **2.96 (2.50 to 3.50)**   **1.68 (1.46 to 1.94)**
   €7--€9                                     **6.35 (3.32 to 12.16)**    **3.88 (3.06 to 4.91)**    **2.88 (2.45 to 3.39)**   **1.77 (1.54 to 2.04)**
   €5--€6                                     **2.21 (1.10 to 4.44)**     **2.53 (2.01 to 3.18)**    **2.27 (1.95 to 2.64**    **1.60 (1.41 to 1.81)**
   €3--€4                                     1.67 (0.82 to 3.41)         **1.29 (1.00 to 1.65)**    **1.63 (1.40 to 1.90**    **1.22 (1.08 to 1.39)**
   €2 or less (reference)                     1                           1                          1                         1
  Place of residence                                                                                                           
   Metropolitan area                          1.42 (0.73 to 2.77)         **1.35 (1.02 to 1.78)**    1.05 (0.88 to 1.26)       1.17 (1.00 to 1.37)
   Cities                                     1.12 (0.58 to 2.14)         1.26 (0.97 to 1.63)        0.91 (0.77 to 1.08)       0.91 (0.79 to 1.06)
   Towns                                      1.72 (0.98 to 3.04)         **1.65 (1.31 to 2.08)**    1.04 (0.90 to 1.21)       1.03 (0.90 to 1.17)
   Villages                                   1.04 (0.56 to 1.94)         **1.57 (1.24 to 2.00)**    1.13 (0.97 to 1.31)       0.99 (0.87 to 1.14)
   Rural area (reference)                     1                           1                          1                         1
  Father\'s/guardian\'s education                                                                                              
   Basic                                      1.55 (0.96 to 2.50)         **1.52 (1.26 to 1.84)**    **1.28 (1.12 to 1.45)**   1.06 (0.95 to 1.19)
   Secondary                                  0.96 (0.53 to 1.74)         1.21 0.96 to 1.51)         1.05 (0.90 to 1.22)       1.03 (0.90 to 1.18)
   Tertiary (reference)                       1                           1                          1                         1
  Father\'s/guardian\'s professional status                                                                                    
   Upper white collar                         **0.51 (0.31 to 0.84)**     **0.77 (0.64 to 0.92)**    0.95 (0.84 to 1.08)       **1.07 (0.95 to 1.20)**
   Lower white collar                         0.95 (0.66 to 1.36)         0.93 (0.79 to 1.09)        0.98 (0.87 to 1.10)       1.01 (0.91 to 1.12)
   Agriculture and forestry                   0.65 (0.28 to 1.49)         **0.73 (0.53 to 0.99)**    **0.73 (0.60 to 0.90)**   0.99 (0.84 to 1.18)
   Blue collar (reference)                    1                           1                          1                         1
  Family structure                                                                                                             
   In a nuclear family                        **0.28 (0.21 to 0.39)**     **0.42 (0.36 to 0.48)**    **0.53 (0.47 to 0.59)**   **0.71 (0.64 to 0.78)**
   Not in a nuclear family (reference)        1                           1                          1                         1

The ORs are based on main effects regression models. Income has been adjusted for money value changes.

Models include linear and quadratic time variables.

Statistically significant coefficients are higlighted in bold.

Owing to the apparent interaction, γ coefficients between drinking patterns and income are seen to change in time ([figure 2](#BMJOPEN2016013994F2){ref-type="fig"}). In the 1980s, the association was weaker in 1985 and 1987. Since 1989, the γ coefficients generally decreased. However, the association may have been somewhat stronger in 2011 and 2013 than in the preceding three measurements. In regression models of the γ coefficient on survey year, the estimated regression coefficient is −0.049 per 10-year interval, suggesting a declining trend (p=0.00025). This is in agreement with the interaction tests reported above.

![The γ coefficients and their 95% CIs for the associations between alcohol drinking and disposable income among 14-year-olds.](bmjopen-2016-013994f02){#BMJOPEN2016013994F2}

Finally, potential confounders (place of residence, father\'s or other guardian\'s education, father\'s or other guardian\'s labour market position, family type) were included in the regression models. The place of residence was generally not a statistically significant predictor for drinking patterns either among girls or boys; girls\' monthly drunkenness was more probable in places other than rural areas. Low father\'s or other guardian\'s education and low father\'s or other guardian\'s labour market position were associated with slightly more severe drinking patterns. Living in a family other than one consisting of two parents was associated with significantly more severe drinking, especially among girls.

Sensitivity analysis showed that the income distribution change over the years seems not to have affected the relationship between income and drinking significantly as the γ coefficients resulting from this were very close to the original ones presented in [figure 2](#BMJOPEN2016013994F2){ref-type="fig"}.

In the second sensitivity analysis, alcoholic beverage price indices were added to the models. Among both genders, the estimates for personal disposable income changed only marginally and not in a uniform direction. The estimates for the price indices were not statistically significant predictors in the models except among boys for drinking until drunk occasionally (years 2009 vs 2003: p=0.045) and among girls for drinking but not until drunk (years 2007 vs 2003: p=0.047). These two are likely to be chance findings out of 56 statistical tests.

Discussion {#s4}
==========

On the basis of a comparable series of nationally representative surveys in Finland since 1983, we conclude that 14-year-old adolescents\' alcohol drinking became more severe through the whole drinking pattern spectrum from 1983 until the late 1990s, after which drinking became less prevalent. Disposable income among this age group increased twofold during the 30-year period. The alcohol drinking pattern was significantly associated with disposable income available to the adolescent. The OR for monthly drunkenness versus abstinence was 6.6 (95% CI 5.0 to 8.8) among girls and 9.0 (6.3 to 13.0) among boys in the highest income group, receiving €17 per week or more when contrasted with the lowest income group that had €2 or less. Income seems to have been strongly associated with heavy drinking, which requires more money. The association was considerably more moderate for drinking small amounts; the ORs were under 3.0 for all income categories when compared with the lowest income group. Drinking large amounts of alcohol until drunk seemed more affected by period effects than drinking small amounts. Furthermore, the association between income and drinking pattern weakened considerably during the 30-year period. Considering similar observations on declining adolescent drinking in numerous other countries[@R13] and theoretical deliberations,[@R16] it is likely that the findings on decreasing importance of disposable income available for adolescents to their drinking are generalisable to high-income countries.

The changes in time in the relationship between income and drinking alcoholic beverages are also affected by changes in beverage prices. The development of alcohol prices captured by the real price index indicated increasing average price of alcohol from the year 2000 until 2003, when it was 7% more expensive than at the turn of the millennium.[@R36] Owing to tax changes, prices then fell to 4% lower than in 2000; this again changed, both due to the global financial crisis and national tax increases, so that in 2013 alcohol was, on average, 28% more expensive than in the year 2000. Beer, the beverage favoured by the underaged who drink heavily,[@R37] was 35% more expensive in real terms than in the year 2000. This figure is, in fact, very close to the corresponding increase in income among 14-year-olds in the same period.[@R25] Thus, the affordability of alcohol among 14-year-olds did not change during the period.

Money has been presented as a key mediator between parents and adolescents.[@R19] [@R38] In the Nordic countries, 14-year-olds do not work in large numbers and their work income is relatively low.[@R22] Thus, parents have had the means to control adolescent consumption, including alcohol drinking. Other parenting factors,[@R15] however, complicate the picture. In Finland, a report published in 2007 observed that parental control over their offsprings\' alcohol use had not tightened.[@R17] Subsequent papers from Finland witnessed a gradual tightening of parental attitudes towards adolescent drinking,[@R14] [@R18] alcohol-related parenting practices[@R39] and control of selling alcoholic beverages to minors.[@R18] [@R40] Similar observations from other countries include tightening of alcohol-specific parenting practices between the years 2007 and 2011 in the Netherlands,[@R41] which was shown to be associated with decreased drinking among those under 16 years of age, and parental supervision being associated with lesser drinking among 11-year-olds in the UK.[@R42]

Alcohol drinking is also affected by period-related or cohort-related factors.[@R43] This paper makes an attempt to unveil the cohort effects: the fact that changes in the surrounding society affect people of different ages in different ways, creating commonalities of individuals. Cohort effects were identified using this same data set in Finland:[@R6] contextual factors contributed more to the development of drunkenness than drinking small amounts. One possible explanation for our results can be that recent cohorts are more interested in other ways of spending time and money, for example, using digital technology, than in drinking, especially to drunkenness.

On the basis of survey data from 2006 in Finland, alcoholic beverages do not seem to be a priority on the list of possible ways to spend money.[@R44] Boys aged 11--17 years reported that they prefer to spend their income on sweets, digital games, mobile phones and hobbies, while same-aged girls prioritised sweets, clothing, mobile phones and going out to cafes, for example. Alcohol and tobacco were the eighth item on both genders\' lists. Unfortunately, no time trend information exists on adolescent consumption preferences. Since the turn of the millennium, spending of income on alcoholic beverages has met with new competition from, for example, digital gaming and other amusement and pastime activities, including sports,[@R45] [@R46] which are not readily compatible with drinking alcohol. We can only speculate that the observed weakening connection between income and alcohol drinking in the recent decade may reflect a change in the importance of alcohol in teenagers\' consumption---it may have been partly replaced by spending on digital technology. Parental control of income does not seem an efficient way of controlling alcohol drinking; emphasis may need to be directed towards ensuring that teenaged adolescents spend their time and energy on more constructive activities than simply hanging out.

The indicators have been derived from mailed self-report surveys and are subject to measurement biases. However, the best possible care was taken to ensure comparability across the study years; for example, regarding the timing, questions and sampling remained unchanged throughout the years. The response rate was good until recent years; however, it was down to 38% in 2013. In order to increase the response, the option to participate using the internet was introduced in 2009; around 50% of the responses have since been received via the internet. While even in 2013 the rate remained 46% among girls, the response rate of only 30% among boys in 2013 means that the results concerning boys in recent years must be judged with caution. In analyses based on response timing and test--retest subsamples, it has been concluded that while it is likely that the prevalence of alcohol use is equal among respondents and non-respondents, drinking until drunk is more common among non-respondents.[@R43] Similar conclusions were drawn from comparisons with the School Health Promotions Survey (SHPS), which is a nationally representative classroom survey with around a 90% response rate.[@R47] The rates of abstention for 14--16 years old, for example, were 27% (AHLS) and for 15--16 years old 25% (SHPS) in the year 2001, and 52% (AHLS) and 50% (SHPS) in the year 2013.[@R48] Owing to the declining response and respondent selection based on drinking habits, it is likely that the figures presented here concerning drunkenness among 14-year-olds are slightly underestimated, especially after the year 2009. Since study drop-out was more pronounced among heavier drinkers, the decrease in the association between income and drinking patterns may be affected such that the decrease in the strength of association is overestimated. However, the selection bias is most likely not enough to influence the general decreasing trend such that it would be an artefact. Unfortunately, non-response analysis for disposable income is not available in this study, and no 14-year-olds\' income trends have been published from other adolescent data set, either. School-based survey data with an average yearly response rate of around 90% show a trend of increasing disposable income for 15--16 years old between the years 1995 and 2011,[@R39] in good agreement with the figures presented in this paper.

The two sensitivity analyses, one testing for sensitivity to income distribution changes and the other for sensitivity to alcohol price changes, showed that the results were robust to these two possible explanations/confounders. It is likely that price is, however, a significant issue at the time of purchase, and the prices 14-year-olds are forced to pay for acquiring alcohol illegally may be higher than the average retail price. Unfortunately, information on this phenomenon was not available for the analyses. In addition, while alcohol availability is certainly a significant factor in underaged drinking, valid indicators for the experienced availability at the individual level were not available for analyses.

The decreases in adolescent drinking similar to the ones reported here for Finland have raised research interest in many other high-income countries[@R13] and a decline in 11--15 years old drinking between the years 2002 and 2010 has been observed in 20 of the participating 28 countries. A range of explanations for this phenomenon have been speculated on, including income changes, teen culture changes, stricter legal enforcement, changes in adult drinking and adult attitudes towards adolescent drinking, as well as policy and prevention aimed at decreasing drinking.[@R12] [@R13] [@R16] [@R49] Empirical evidence on the decrease in 14--17 years old drinking observed recently in Australia shows the phenomenon to be distributed across all socioeconomic subsections of the population examined.[@R12] Of the hypotheses and evidence reviewed recently in the UK, the declining alcohol affordability and better parenting were seen as the most credible explanations for declining youth drinking.[@R16]

Conclusions {#s5}
===========

It is just as important to identify factors behind recent decreases in adolescent drinking as it is to analyse past increases in drinking. The factors causing the downturn can be used in future alcohol policies and interventions,[@R3] as well as in developing public policies and action in general. In contrast with the clear effects of alcohol policy changes in consumption in the adult population,[@R1] policy measures including tax changes do not seem to have had a noticeable influence on alcohol drinking or even drunkenness among the underaged in Finland.[@R8] The current analyses further complicate the picture: a previously identified predictor of adolescent alcohol use, disposable income, has decreased in importance, and the influence of pocket money, which has been an important instrument for the parents to influence their children\'s alcohol drinking, seems to have weakened over the years.
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